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Introduction. It is now commonly admitted that
anions, cdions and solvent are both involved
during the switching between oxidation states of
eledroadive paymers. Despite the numerous past
studies, there ae still many remaining questions
regarding the kinetics of the spedes, ions and
solvent, transferred duing a redox readion. In
fad, in pradicd applicaions, espedaly in fuel
cdl tedindogy, €ledrode performances are
governed by the rate determining step at which
the dcharges are exchanged. In many cases ions
and solvent transfer at the poymer/solution
interface has been found to be Slower than
eledron motion which balance them to reath
eledroneutrality.

The usua tedchnique used to investigate
these dharge cmpensation processes are airrent
and mass resporses to a potential scan by means
of a potentiostatic arangement couped with a
quartz crystal microbalance A new approacd is
based on the frequency analysis of both current
and mass which alows a red dissedion d the
whole process and the separation d the
movements of eath spedes. Ac-
eledrogravimetry, where the usual impedance is
simultaneously measured with the masdpotential
transfer function, is propased.

Here, very thin films where darge
transport in the palymer is nat limiti ng were used.
The rate limiti ng step was the ionic transfer at the
polymer/eledrolyte interface

Experimental. Measurements were caried out by
means of a @nventional potentiostatic set-up
couped with a fast quartz crystal microbalance
The impedance and the masdpotential transfer
function were simultaneously measured using a
four channel frequency analyser (Solartron 1254.

Applications. Figure 1 shows the masgpotential
transfer function for a paypyrrole film immersed
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in 0.1M NaSO, at -0.55 V/SCE. Threeloopsin
the diagram demonstrate the movement of three
spedes during the switching of the polymer
between reduced and xidized states. The
continuots line shows the prediction d the model
propased.

Fig. 1 Masdpatential transfer function
measured on paypyrrolein 0.1M Na2304 at
—0.55 V/SCE. Continuots line shows the model
prediction.

Figure 2 presents the derivative of the
insertion/expulsion isotherm diredly obtained
from the masdpotentia transfer function.
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Fig. 2 : Derivatives of the insertion/expulsion
isotherm of anions, cations and solvent in 0.25M
NaCl.

Conclusion. Ac-eledrogravimetry allows anions,
cdions, and solvent kinetics to be separated
during the exchange occurring during the redox
readgion d a ondwting poymer. The
insertion/expulsion isotherms are determined and
the spedesinvaved are chemicadly identified.
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